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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a method for 
controlling transmission power for a repeater 
capable of obtaining a greater communication line 
capacity by controlling transmission power of the 
repeater so as to approach a propagation path to a 


iy \ , >■< 

\i * $ — ? .multi- path propagation path in a multi-point relay 


i | transmission system. 

SOLUTION: The transmission power PTi of each 
repeater 301 is controlled to satisfy a relation of 
PT1G1=PT2G2=. . . =PTLGL, where L is the number of 
repeaters, PTi is the transmission power of the i-th repeater 301, and Gi is a 
propagation power loss between the i-th repeater 301 and a receiver 102. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 


[Claim(s)] 

[Claim 1]A dispensing means which distributes data to transmit to two or more antennas. 
A training signal multiplexing means which multiplexes a training signal for using 
it for data restoration with a receiver to these distribution data. 


A transmitter provided with a transmission section which transmits these multiplexing 
data from each antenna as a radio signal to predetermined timing. 

A reception means which receives a radio signal by transmit timing of said transmitter. 
A buffer in which a received signal is stored, and a transmitting means which transmits 
this stored signal as a radio signal to timing which carried out the specified time 
lag to transmit timing of said transmitter. 

Are a transmitting power control method of a translator provided with the above, and 
the number of translators is set to L (L is a natural number) , When making transmission 
power of the i-th translator (i is a natural number from 1 to L) into P Ti and making 
propagation power loss between the i-th translator and a receiver into G s , P T1 G 1 =P T2 G 2 =. 
— Transmission power P Ti of each translator is controlled to fill =P tangBnt lillB G L . 

[Claim 2]A dispensing means which distributes data to transmit to two or more antennas. 

A training signal multiplexing means which multiplexes a training signal for using 

it for data restoration with a receiver to these distribution data. 

A transmitter provided with a transmission section which transmits these multiplexing 

data from each antenna as a radio signal to predetermined timing. 

A reception means which receives a radio signal by transmit timing of said transmitter. 

A buffer in which a received signal is stored, and a transmitting means which transmits 

this stored signal as a radio signal to timing which carried out the specified time 

lag to transmit timing of said transmitter. 

When are a transmitting power control method of a translator provided with the above, 
the number of translators is set to L (L is a natural number), received power of the 
i-th translator (i is a natural number from 1 to L) is made into P Ri and i-th 
transmission power is made into P Ti , P T i/P r1 =P T2 /Pr2 = - — Transmission power P Ti of each 
translator is controlled to fill =P tangent n„ e /P R L- 

[Claim 3]A dispensing means which distributes data to transmit to two or more antennas, 
and a training signal multiplexing means which multiplexes a training signal for using 
it for data restoration with a receiver to these distribution data, A transmitter 
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provided with a transmission section which transmits these multiplexing data from 
each antenna as a radio signal to predetermined timing, A reception means which 
receives a radio signal by transmit timing of said transmitter, and a buffer in which 
a received signal is stored, Two or more translators provided with a transmitting 
means which transmits this stored signal as a radio signal to timing which carried 
out the specified time lag to transmit timing of said transmitter, A reception means 
which receives a radio signal with two or more antennas by transmit timing of two 
or more of said translators, respectively, A characteristic information acquisition 
means which searches for information about a propagation path characteristic from 
a training signal multiplexed to these received data, In a multi spot relay 
transmission system which communicates from a transmitter to a receiver through two 
or more translators using a receiver provided with a data restoration means to restore 
data which said transmitter distributed to each antenna from said received data using 
characteristic information about this propagation path characteristic, The number 
of translators is set to L (L is a natural number), When making transmission power 
of the i-th translator (i is a natural number from 1 to L) into P Ti , it is P T1 =P T2 = . 
— A transmitting power control method of a translator controlling transmission power 
P Ti of each translator to fill =P tan g en t line- 


[Translation done. ] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 


1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 


2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the multi spot relay transmission 
system which has arranged two or more translators between a transmitter with two or 
more transmission antennas, and a receiver with two or more receiving antennas, In 
particular, a propagation path is brought close to a multipass propagation path, and 
it is related with the transmitting power control method of the translator which can 
obtain bigger communication channel capacity. 
[0002] 

[Description of the Prior Art] In the conventional mobile communication system, to 
the radio signal transmitted with one transmission antenna from the transmitter for 
the improvement in receiving sensitivity in a receiver, It receives using two 
receiving antennas and the selection diversity reception using the input signal from 
the good receiving antenna of a signal-to-noise power ratio (S/N) and the synthetic 
diversity reception which adds the signal from two receiving antennas according to 
a signal-to-noise power ratio are known. In 3GPP (Partnership Project) which is among 
the standardization organizations of a third generation mobile communications 
standard. By transmitting the same signal from two transmission antennas, the 
transmission diversity which makes influence of a shelter hard to be influenced 
probable in the course (propagation path) which arrives even to a receiver in a radio 
signal, and enables improvement in receiving sensitivity in a receiver is examined. 
On the other hand in a standardization organization (3GPP2) different from said 3GPP. 
As shown in drawing 7 , in the transmitter 101, distribute send data to two or more 
transmission antennas (M) , and it transmits, pass the propagation path H — in the 
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102, two or more receiving antennas (N — this) receive the radio signal 
which arrived, and the communication method (MIMO ; Mul t ipl e Output) of obtaining 
received data from N input signals in quest of the sending signal of M individual 
by signal processing is proposed. 

[0003]Next, the principle of a MIMO system is explained. First, the sending-signal 
vector distributed to M pieces in the transmitter 101 is made into ss=(s 1 , — , s M ) 
T (by an image formula, the bold letter of s shows ss). signal s m transmitted from 
the m-th transmission antenna (m is a natural number from 1 to M) — h nm twice — 
supposing it is carried out and is received by the n-th receiving antenna (n is a 
natural number from 1 to N) , n-th input-signal x n is expressed with a following formula 
(1). 
[0004] 

[Mathematical formula 1] 

x.-|^A-*-J + ". (a-l,».,A0 ... U ) 

[0005]Here, v n shall express with the receiver 102 the noise on which the signal of 
the n-th receiving antenna is overlapped. 

[0006]Next, the procession HH (by an image formula, the bold letter of H shows HH) 
of the N line xM sequence which makes h nin an element, If input-signal xx=(x 1; — , x N ) 
T (the bold letter of x shows xx by an image formula) and noise vector vv=(v 1; — , 
v N ) T by which receiver superposition is carried out are used, A formula (1) can be 
collectively expressed about all receiving antennas like a following formula (2). 
[0007] 

[Mathematical formula 2] 

*-Hs + v ... (|) 

[0008] If the propagation path procession HH and the noise vector vv of a formula (2) 
are known, the sending signal ss can be searched for from the input signal xx. However, 
since the propagation situation between the transmitter 101 and the receiver 102 
changes with time to communicate or places, the propagation path procession HH does 


not become settled uniquely. Then, a training signal is put on a sending signal, the 
receiver 102 receives a training signal, and the operation procession WW (by an image 
formula, the bold letter of W shows WW) for searching for a sending signal from this 
input signal is calculated. It means learning the situation of the propagation path 
procession HH and the noise vector vv by training by searching for this operation 
procession WW. Thereby, point estimate ss'=(s 1 ', — , s M ' ) 1 of a sending signal can 
be expressed with a following formula (3) using the input signal xx and the operation 
procession WW which were received after the training period. 
[0009] 

[Mathematical formula 3] 

- (3) 

[0010]Since it becomes possible to send data several times (M times) the transmission 
antenna of this ideally compared with the system which sends send data from one antenna 
according to this MIMO system, it is expected as a system with high channel capacity 
around a radio frequency band (frequency utilization efficiency). 
[0011]As mentioned above, the MIMO system which obtains data from the signal which 
distributed send data to two or more antennas, was transmitted to them in the 
transmitter 101, and was received with two or more antennas in the receiver 102 by 
signal processing is a system depending on the characteristic of the propagation path 
H shown in the formula (2). As shown in drawing 8 (a) , when many buildings exist like 
a city part, it reflects in many buildings and the radio signal from the transmitter 

101 reaches the receiver 102 through various courses. Such a propagation path 
(propagation environment) is called multipass propagation environment. As shown in 
drawing 8 (b) , the propagation path (propagation environment) which is [ building 
/ an obstacle nor / neither / to reflect ] between the transmitter 101 and the receiver 

102 is foreseen, and it is called propagation environment. What foresaw the 
characteristic of the number of communication channel capacity versus transmitting 
antennas in a MIMO system with multipass propagation environment, and was compared 
in the propagation environment is shown in drawing 6 (c) . Although communication 
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channel capacity increases from drawing 8 (c) in proportion to the increase in the 
number of transmitting antennas in a multipass propagation environment, even if 
communication channel capacity increases the number of transmitting antennas small 
compared with multipass propagation environment, communication channel capacity will 
not increase in a prospect propagation environment. In the example shown in drawing 
8, as shown in a following formula (4), (5), and (6), if 3 and the number of receiving 
antennas of the receiver 102 are set to 3 for the number of transmission antennas 
of the transmitter 101, input-signal x 1( x 2 , and x 3 can be expressed using a formula 
(1). 
[0012] 

x 1 =h 11 s 1 +h 12 s 2 +h 13 s 3 +v 1 — (4) 
x 2 =h 21 s 1 +h 22 s 2 +h 23 s 3 +v 2 — (5) 
x 3 =h3 1 s 1 +h3 2 s 2 +h33S3+v 3 ~ (6) 

In a multipass propagation environment, since the course from the transmission 
antenna 201a to the receiving antenna 202a differs from the course from the 
transmission antenna 201b to the receiving antenna 202a, the value from which element 
h n of a propagation path procession and h 12 differ is taken. On the other hand in 
a prospect propagation environment, it compares with the distance between the 
transmission antenna 201a and the transmission antenna 201b, Since the distance 
between the transmission antenna 201a and the receiving antenna 202a and the distance 
between the transmission antenna 201b and the receiving antenna 202a are large, Since 
the transmission antenna 201a and the transmission antenna 201b look comparable to 
the receiving antenna 202a, element h n of a propagation path procession and h 12 become 
the similar value. For the same Reason, h u and h 13 become the value which h u and h 21 
resembled again, and it becomes difficult to separate sending-s ignal s 1; s 2 , and s 3 
from a formula (4), (5), and (6). For the above Reason, a MIM0 system can be said 
for channel capacitance characteristics to be good in a multipass propagation 
environment compared with prospect propagation environment. 

[0013] However, also in prospect propagation environment, offer of a MIM0 system with 
sufficient channel capacitance characteristics is desired. The multi spot relay 
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transmission system which uses a translator between a transmitter and a receiver is 
devised as a communication method which secures the communication channel capacity 
of a MIMO system to the basis of such a background also in prospect propagation 
environment, and patent application is done by these people (Patent Application No. 
2001-399800). The multi spot relay transmission system written in the Description 
of this application is shown in drawing 9 . If it explains in accordance with the flow 
of a signal, in the transmitter 101, coding processing which adds relative redundancy 
is performed so that the error in a radio channel can be corrected to send data, and 
coded data will be distributed to s„ s 2 , — , s M corresponding to two or more antennas 
(M book), and it will transmit. The radio signal transmitted from the transmitter 
101 reaches the translators [ two or more (L pieces) ] 301a, 301b, and 301c, and is 
respectively stored in the buffer of a translator as z l , z 2 , — , z L . If the procession 
showing the propagation path characteristic between the transmitter 101 and the 
translators 301a, 301b, and 301c is set to propagation path procession FF (the bold 
letter of F shows FF by an image formula) at this time, Signal zz= (z 1; z 2 , — , z L ) 
(by an image formula, the bold letter of z shows zz) stored in the translators 301a, 
301b, and 301c can be expressed like [ formula / (2) ] a following formula (7). 
[0014] 

[Mathematical formula 4] 
z -Fs+ v' 

- (1) 

[0015]Here, vv' (by an image formula, the bold letter of v' shows vv' ) shall express 
the noise on which it is superimposed. 

[0016]Since a specified time lag is carried out signal z l stored in the translators 
301a, 301b, and 301c, z 2 , — , by storing in a buffer, z L is again transmitted, after 
amplifying. The radio signal from this translator is received by the receiver 102 
with two or more antennas (N) . The rate of signal amplification in the translators 
301a, 301b, and 301c is made into k 1; k 2 , — , k L , The matrix which makes these a diagonal 
element is set to KK(bold letter of K shows by KK ** image formula) =diag (k 1; k 2 , 
— , k L ) (diag() means a diagonal matrix), If the procession showing the propagation 
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path characteristic between the translators 301a, 301b, and 301c and the receiver 
102 is the propagation path procession GG (the bold letter of G shows GG by an image 
formula), Input-signal xx=(x 1 , — , x N ) T which received with the receiver 102 can be 
expressed like a following formula (8) from a formula (2) and a formula (7). 
[0017] 

[Mathematical formula 5] 

x-GKz + v"-GKFs + GKv + v* ... (g) 

[0018]Here, vv' ' (by an image formula, the bold letter of v' ' shows vv' ' ) shall express 
the noise on which it is superimposed. 

[0019] In order to ask for sending-signal ss=(s„ — , s M ) T transmitted with the 
transmitter 101 algebraically from a formula (8), By making send data multiplex a 
known training signal, and transmitting to it, The procession WW for asking for 
sending-signal ss=(s 1 , — , s M ) T from input-signal xx=(x 1; — , x N ) T the SMI (Sampled 
Matr ixlnverse) method of MMSE (Minimum Mean Square Error). It can ask by using it. 
If the procession WW can be found, point estimate ss' =(si , — , s M ' ) T which restored 
the signal divided into the antenna of M book with the transmitter 101 can ask with 
a following formula (9). 
[0020] 

[Mathematical formula 6] 

s'-W'x - (9) 

[0021]a formula — ( — nine — ) — obtaining — having had — a transmission antenna 

— M — a book — a signal — s — one — ' — s — M — ' — joining together 

— having joined together — data — receiving — error correction decoding — 
processing — carrying out — things — received data — it can obtain . 
[0022]Since the propagation path from the transmitter 101 to a translator and the 
propagation path from a translator to the receiver 102 are independently generated 
by interposing two or more translators between the transmitter 101 and the receiver 
102 as explained above, By installing a translator in multi spot, it becomes possible 
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to generate the same propagation path characteristic as multipass propagation 
environment. Thereby, also in prospect propagation environment, the same channel 
capacitance characteristics as multipass propagation environment are acquired. 
[0023] 

[Problem to be solved by the invent ion] When the multi spot relay transmission system 
stated to the above-mentioned precedence application is used, the propagation path 
characteristic of the propagation path between the transmitter 101 and the receiver 
102 is given by GGKKFF (an image type bold letter of GKF) from comparison with a formula 
(2) and a formula (8). In a multi spot relay system, communication channel capacity 
becomes large, so that the propagation path characteristic GGKKFF is brought close 
to the characteristic of a multipass propagation path, and communication channel 
capacity becomes small, so that it foresees conversely and brings close to the 
characteristic of a propagation path. For this reason, it becomes important when 
bringing the propagation path characteristic GGKKFF between transmitter receivers 
close to a multipass propagation path characteristic in a multi spot relay 
transmission system enlarges communication channel capacity. 

[0024] For example, a translator becomes hard spatially, in existing (gathering) , each 
element of the propagation path characteristics FF and GG serves as a value which 
was mutually alike as mentioned above, as a result propagation environment between 
the transmitter 101 and the receiver 102 is foreseen, and becomes close to propagation 
environment, and communication channel capacity becomes small. On the contrary, when 
a translator spreads spatially and exists, propagation environment between the 
transmitter 01 and the receiver 102 becomes close to multipass propagation 
environment easily. Therefore, in a multi spot relay system, in order to bring 
propagation environment between the transmitter 101 and the receiver 102 close to 
multipass propagation environment, it is necessary for a translator to spread to some 
extent and to exist spatially. 

[0025]0n the other hand, if it notes that KK a procession of an amplification factor 
of a translator is contained in the propagation path characteristic GGKKFF between 
the transmitter 101 and the receiver 102, it will be thought that propagation 


environment can be brought further close to multipass propagation environment. 
However, if KK an amplification factor of a translator is made into what kind of value, 
it is not known about whether communication channel capacity becomes large. 
[0026] In other words, controlling KK an amplification factor of a translator is 
controlling transmission power of a translator. 

[0027]Then, the purpose of this invention solves an aforementioned problem, brings 
a propagation path close to a multipass propagation path by controlling transmission 
power of a translator in a multi spot relay transmission system, and there is in 
providing a transmitting power control method of a translator which can obtain bigger 
communication channel capacity. 
[0028] 

[Means for solving problem]To achieve the above objects, a dispensing means which 
distributes data to transmit to two or more antennas, A training signal multiplexing 
means which multiplexes a training signal for using it for data restoration with a 
receiver to these distribution data, A transmitter provided with a transmission 
section which transmits these multiplexing data from each antenna as a radio signal 
to predetermined timing, A reception means which receives a radio signal by transmit 
timing of said transmitter, and a buffer in which a received signal is stored, Two 
or more translators provided with a transmitting means which transmits this stored 
signal as a radio signal to timing which carried out the specified time lag to transmit 
timing of said transmitter, A reception means which receives a radio signal with two 
or more antennas by transmit timing of two or more of said translators, respectively, 
A characteristic information acquisition means which searches for information about 
a propagation path characteristic from a training signal multiplexed to these 
received data, In a multi spot relay transmission system which communicates from a 
transmitter to a receiver through two or more translators using a receiver provided 
with a data restoration means to restore data which said transmitter distributed to 
each antenna from said received data using characteristic information about this 
propagation path characteristic, The number of translators is set to L (L is a natural 
number), When making received power of the i-th translator (i is a natural number 
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from 1 to L) into P Ri , making transmission power of the i-th translator into P Ti and 
making propagation power loss between the i-th translator and a receiver into Gj, 
By invention of Claim 1, it is P n G 1 =P T2 G 2 =. — =P tangent line G L (10) 
******** — transmission power P Ti of each translator is controlled like. 
[0029]By invention of Claim 2, it is Pti/Pri=Pt 2 /Pr2 = - ~ = P t a„ge„t iine/P R L UD 
******** — transmission power P Ti of each translator is controlled like. 
[0030]By invention of Claim 3, it is P T1 =P T2 =. ~ =P tangent line (12) 
******** — transmission power P Ti of each translator is controlled like. 
[0031] 

[Mode for carrying out the invent ion] Hereaf ter, one embodiment of this invention is 
explained in full detail based on an accompanying drawing. 

[0032]As shown in drawing 1, two or more translators 301a, 301b, and 301c of L piece 
## are arranged between the transmitter 101 which has a transmission antenna of M 
book in Transmission Systems Division using the multi spot relay transmission system 
concerning this invention, and the receiver 102 with the receiving antenna of N book. 
Here, although 2 and the number of antennas of the receiver 102 explain 2 and the 
number of translators explains operation concretely as 2 in the number of antennas 
of the transmitter 101 about invention of Claim 1, that it is operation with the same 
said of arbitrary things has the transmission antenna M [ several ], the receiving 
antenna N [ several ], and the natural number L of translators. 

[0033]First, relation between a transmitting power control method of a translator 
and an amplification factor of a translator is explained. A .sending signal of the 
1st translator (i= 1) 301a becomes k { z { from a formula (7) and a formula (8). 
Transmission power P T1 of the 1st translator 301a makes fy an element of an i line 
j sequence of procession FF, and if a noise component contained in k l z l is small enough 
compared with a signal component and it is approximated, it will be given with a 
following formula (13). 
[0034] 

P T1 = <|k 1 z 1 | 2 > = (approximation) < | k t (f u sl+f 12 s 2 ) | 2 > (13) 

<> means an average here. = (approximation) is an approximation equal mark. Since 
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each transmission antenna of the transmitter 101 approaches mutually, and is usually 
installed and distance between each transmission antenna is shorter than distance 
between transmitter translators enough, Since a transmission antenna of transmitter 

101 throat is also considered that propagation path coefficient f u between a 
transmitter and a translator becomes comparable, it can approximate with 

f u | = (approximation) f 12 1 . When this approximation is used, propagation power loss 
F l between the transmitter 101 and the 1st translator 301a is F t = (approximat ion) 

f u 1 2 = (approximation) |f 12 | 2 (14). 
It can express. If it assumes that there is no correlation sending-s ignal s t of two 
transmission antennas, and between s 2 , a formula (13) can be approximated to a formula 
(15). 
[0035] 

P T1 = (approximation) k l 1 2 F l < | S[ 1 2 + 1 s 2 1 2 > (15) 

Similarly, if approximated with | f Z1 1 = (approximat ion) | f 22 1 , propagation power loss 
F 2 between the transmitter 101 and the 2nd translator 301b can be expressed with a 
formula (16) , and transmission power P T1 of the 2nd translator 301b can be approximated 
by a formula (17). 
[0036] 

F 2 = (approximation) f 21 1 2 = (approximat ion) | f 22 1 2 (16) 
P T2 = (approximation) | k 2 1 2 F 2 < | s, 1 2 + | s 2 1 2 > (17) 

Make the element of the i line j sequence of the procession GG into g ijt and by the 
same view as between transmitter translators. | If approximated with 
g u | = (approximat ion) g 12 and | g 21 1 = (approximation) j g 22 1 , Propagation power loss G l 
between the 1st translator 301a and the receiver 102 can be approximated by a formula 
(18), and propagation power loss G 2 between the 2nd translator 301b and the receiver 

102 can be approximated by a formula (19). 
[0037] 

G t = (approximation) g u | z = (approximat ion) |g 12 | 2 (18) 
G 2 = (approximation) g 21 1 2 = (approximat ion) | g 22 1 2 (19) 

Here, if a formula (15), (17), (18), and (19) are applied to the formula (10) of Claim 
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1 and the square root of both sides is taken, a formula (10) will turn into a formula 

(20). 

[0038] 

k 1 root(F 1 G 1 ) =(approximation) k 2 root (F 2 G 2 ) (20) 

When applying a transmitting power control method of Claim 1 from this, a formula 
(20) will determine rate of signal amplification k l of the 1st and 2nd translator 
301a and 301b, and k 2 . 

[0039]When the number of translators is L, a formula (21) determines rate of signal 

amplification k l of a translator, k 2 , — , k L . 

[0040] 

kjroot (FjGj) = (approximat ion) k 2 root(F 2 G 2 ) = (approximation) 
— =(approximation) k L root (F L G L ) (21) 

That is, when a formula (10) of Claim 1 is re-**( e d), it is P T1 G 1 =P T2 G 2 =. — =P tangent 
ii„eG L (10) 

It comes out. Received power P Ri = (approximation) FjX of a translator (transmission 
power of a transmitter), Since it is transmission power P Ti =ki Z P Ri of a translator, 
if it transforms a formula (10) into a formula of transmission power of a transmitter 
and transmission power of a transmitter which is a least common denominator is 
eliminated, k 1 2 F 1 G 1 =k 2 z F 2 G 2 = — = ki Z F L G L is obtained. A formula (21) will be obtained 
if a square root of both sides of this formula is taken. 

[004l]Next, when a formula (20) determines rate of signal amplification k t of the 
1st and 2nd translator 301a and 301b, and k 2 , it explains that the propagation path 
characteristic GGKKFF approaches a multipass propagation path characteristic. It 
will become a formula (22) if the ingredients label of the propagation path 
characteristic GGKKFF is carried out. 
[0042] 

[Mathematical formula 7] 

[0043]A formula (22) means that each element of the procession GGKKFF is expressed 
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with a form of the sum of a propagation path which goes via the 1st translator 301a, 
and a propagation path which goes via the 2nd translator 301b. A formula (23) will 
be obtained if a formula (14), (16), (18), and (19) are applied to a formula (22). 
[0044] 

[Mathematical formula 8] 

GKF-fK ,lV,,|rf "-" +|r - V -l^» l*lA^.I".«.*laA4|rf™,^ 

IkiMKun+M^fe, k..V>,l<* M *lftA4Jrf iW J "' (2S) 

[0045] Here, they are d ni and iB =g ni f im / | g ni f in \ . The absolute value of d ni and im is a complex 
number of 1, and the deflection angle is a phase of the propagation path in which 
it results [ from the m-th transmission antenna ] to the n-th receiving antenna via 
the 1st translator 301a. 

[0046] It will become a formula (24) if the formula (20) by this invention is applied 

to a formula (23). 

[0047] 

[Mathematical formula 9] 

GSV.U J- t l( £ '".» rf Uii + 0 l2.2i'l 


[0048]Each element of the propagation path characteristic GGKKFF serves as a form 
of the sum of a complex number which a size is equal and differs in a phase mutually 
from a formula (24). That is, each element of the propagation path characteristic 
GGKKFF becomes the value which carried out mutually-independent easily. Therefore, 
the propagation path characteristic GGKKFF approaches a multipass propagation path 
characteristic, and communication channel capacity becomes large. 
[0049]0n the other hand, although it is an extreme example as a case where transmission 
power control of this invention is not performed, | Considering the case where it 
is called gnk n f n | >> | g 22 k 22 f 22 1 . Since it is not helpful for the 2nd translator 301b 
bringing the propagation path characteristic GGKKFF close to a multipass propagation 
path characteristic, only the part becomes what the propagation path characteristic 
GGKKFF keeps away from a multipass propagation path characteristic (a prospect 
propagation path characteristic is approached). 
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[0050]Next, the composition of a transmitter, a translator, and a receiver is 
explained, respectively. 

[0051]First, the transmitter 101 is provided with the following. 

h i. n i - ', in onler to consider serial send data as an input and to perform 
the error correction to a data error, By carrying out serial parallel conversion of 
the encoding means (error correcting code machine) which performs the coding which 
adds relative redundancy to this serial send data, and the coded data, The dispensing 
means (serial-parallel-conversion machine) 501 which distributes data to transmit 
to two or more transmission antennas 507a, 507b, and 507c. 

The training signal multiplexing means (multiplexer) 502a, 502b, and 502c which 
multiplex the training signal for using it for data restoration with a receiver to 
these distribution data. 

The transmission sections 506a, 506b, and 506c which put a complex baseband signal 
on a subcarrier and transmit from the transmission antennas 507a, 507b, and 507c. 

503 is a training signal generation part for weight calculation which generates the 
training signal for weight calculation which is a training signal for data restoration. 

504 is a training signal generation part for propagation-loss measurement which 
generates the training signal for propagation-loss measurement which is a training 
signal for transmission power control. 505a, 505b, and 505c are modulators which 
change each multiplexing data into a complex baseband signal. 

[0052]The translator 301 is provided with the following. 

1 n i i | l ili i ii n i l ! In t i hi l 11 

.LQ.L-A.1L''' 1 "' 1 ' 1,1 ' ,] ' 'riT-eive section 703 which removes a carrier component from 

a signal received with the antenna 701, the common machine 702, and the antenna 701, 
and searches for a complex baseband signal). 

The demultiplexer 704 which separates a training signal for propagation-loss 
measurement, and a signal which should be stored from a received signal according 
to a timing signal. 

The propagation-loss test section 705 which measures a propagation loss from a 
training signal for propagation-loss measurement. 
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The amplification factor control section 709 which controls an amplification factor 
based on the propagation loss, and the buffer 706 in which a received signal is stored, 
According to a timing signal, This stored signal to transmit timing of the transmitter 
101 to timing which carried out the specified time lag as a radio signal. A 
transmitting means which transmits (the amplifier 707, the transmission section 708 
which puts a complex baseband signal amplified by the amplifier 707 on a subcarrier, 
and transmits from the antenna 701, the common machine 702, the antenna 701). 

[0053] As shown in dr.-ia i n.4 1, iho receiver 102, A radio signal by the transmit timing 
of two or more translators 301 with two or more receiving antennas 601a, 601b, and 
601c. The reception means (receive sections 605a, 605b, and 605c which remove a 
carrier component from the signal received with the receiving antennas 601a, 601b, 
and 601c, and search for a complex baseband signal) received, respectively, The 
demultiplexers 606a, 606b, and 606c which separate the training signal for weight 
calculation, and received data from the received signal according to a timing signal, 
The characteristic information acquisition means (weight calculation parts 608a, 
608b, and 608c) which searches for the information about a propagation path 
characteristic from the training signal for weight calculation multiplexed to these 
received data, A data restoration means (product sum operation parts 607a, 607b, and 
607c) to restore the data which the transmitter 101 distributed to each transmission 
antennas 507a, 507b, and 507c from received data using the characteristic information 
about this propagation path characteristic, By carrying out parallel serial 
conversion of the these-distributed data, It has the decoding means (error correction 
decoder) 612 which performs an error correction to the coupling means (parallel serial 
converter) combined as serial data which the transmitter 101 coded, and its serial 
data. 611a, 611b, and 611c are demodulators which change a complex baseband signal 
into binary data. 604 is a training signal generation part for propagation-loss 
measurement which generates the training signal for propagation-loss measurement. 
603 is a transmission section for transmitting the training signal for 
propagation-loss measurement to the translator 301. The receiving antenna 601a is 
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used also for transmission via the common machine 602. Since it has an equivalent 
internal structure mutually, the product sum operation parts 607a, 607b, and 607c 
product-sum-operation part 607a Accept it, and have been shown in detail. That is, 
the product sum operation part 607a consists of the multiplier 609 and the adding 
machine 610. 

[0054]Transmission Systems Division of drawing 1 is constituted by the transmitter, 
translator, and receiver which were explained above. In this Transmission Systems 
Division, the training signal for weight calculation and the training signal for 
propagation-loss measurement other than data (it is hereafter described as commo 
data) to transmit to a receiver from a transmitter will be transmitted and received. 
[0055]First, it is explained how commo data is transmitted and received. It is changed 
into parallel data after commo data is error-correcting-code-ized in the transmitter 
101 with the error correcting code machine + serial-parallel-conversion machine 501. 
After going via the multiplexers 502a, 502b, and 502c, it becomes irregular with the 
modulators 505a, 505b, and 505c, and each of parallel data is transmitted as a radio 
signal from the transmission antennas 507a, 507b, and 507c. It is received by the 
antenna 701 in the translators 301a, 301b, and 301c, and the commo data transmitted 
from the transmitter 101 is stored in the buffer 706 through the common machine 702, 
the receive section 703, and the demultiplexer 704. After the beforehand fixed time 
passes, the commo data stored in the buffer 706 is amplified in the amplifier 707, 
and is again transmitted from the antenna 701. The amplification factor of the 
amplifier 707 at this time is controlled by the output of the amplification factor 
control section 709. It is received by the receiving antennas 601a, 601b, and 601c 
in the receiver 102, and the commo data transmitted from the translators 301a, 301b, 
and 301c is sent to the product sum operation parts 607a, 607b, and 607c through the 
demultiplexers 606a, 606b, and 606c. In the product sum operation parts 607a, 607b, 
and 607c, it is added after the multiplication of the dignity and the input signal 
(commo data) which were searched for in the weight calculation parts 608a, 608b, and 
608c is carried out, and the commo data transmitted from each transmission antennas 
507a, 507b, and 507c of the transmitter 101 is restored. In the parallel serial 
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converter + error correction decoder 612, the restored commo data is changed into 
serial data, and an error correction is performed and it turns into the original commo 
data in the transmitter 101. 

[0056]Here, if explanation is added about timing control, timing of transmission and 
reception synchronizes between the transmitter 101, the translators 301a, 301b, and 
301c, and the receiver 102. Namely, as shown in drawing 5 , while the training signal 
Al for propagation-loss measurement, the training signal Bl for weight calculation, 
B-2, B3, the commo data CI, C2, and C3 are transmitted in order in the transmitter 
101, The receiver 102 transmits the training signal A2 for propagation-loss 
measurement to the same timing as Al. Simultaneously with this, with the translators 
301a, 301b, and 301c, these radio signals are received as training signal A3 for 
propagat ion-loss measurement, training signal B4 for weight calculation, B4, B4, the 
commo data C4, C4, and C4, and it stores in the buffer 706. 

[0057]After specified time elapse, preferably, the translators 301a, 301b, and 301c 
are the timing which transmission from the transmitter 101 ended, and transmit 
training signal B5 for weight calculation from the buffer 706, B5, B5, the commo data 
C5, C5, and C5. With the receiver 102, these radio signals are received simultaneously 
with this as training signal B6 for weight calculation, B6, B6, the commo data C6, 
C6, and C6. 

[0058]After specified time elapse, preferably, the transmitter 101 and the receiver 
102 are the timing which the transmission from the translators 301a, 301b, and 301c 
ended, and go into the cycle of the next data transmission. Thus, the cycle in which 
the wireless transmission from a transmitter to a translator and the wireless 
transmission from a translator to a receiver carry out alternation is repeated. 
[0059] In order to aim at the synchronization of the above-mentioned timing between 
the transmitter 101 which separated spat ial ly mutual ly, the translators 301a, 301b, 
and 301c, and the receiver 102, the transmitter 101 transmits the pilot signal which 
is not shown to dra\ „ for example. The pilot signal synchronizes with the timing 
which transmits the radio signal which the transmitter 101 showed to drawing 5 . The 
translators 301a, 301b, and 301c and the receiver 102 receive a pilot signal, and 
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control transmission and reception operations by making this pilot signal into a time 
standard. 

[0060]Next, a training signal for weight calculation is explained. **** and the 
training signal generation part 503a for weight calculation generate a training 
signal for weight calculation of a pattern which is different in the transmission 
antennas 507a and 507b and 507c, respectively to the transmitter 101. This training 
signal for weight calculation is multiplexed with commo data by the multiplexers 502a, 
502b, and 502c, and is transmitted from the transmission antennas 507a, 507b, and 
507c like commo data. It is received by the antenna 701 in the translators 301a, 301b, 
and 301c, and a training signal for weight calculation transmitted from the 
transmitter 101 is again transmitted, after being stored in the buffer 706 in the 
same procedure as commo data. A training signal for weight calculation transmitted 
from the translators 301a, 301b, and 301c, It is received by the receiving antennas 
601a, 601b, and 601c in the receiver 102, and is sent to the weight calculation parts 
608a, 608b, and 608c through the demultiplexers 606a, 606b, and 606c. In the weight 
calculation parts 608a, 608b, and 608c, the dignity procession WW is calculated by 
the SMI method in MMSE, for example. 

[0061]Next, a training signal for propagation-loss measurement is explained. In the 
training signal generation part 504 for propagation-loss measurement of the 
transmitter 101, a training signal for propagation-loss measurement for asking for 
propagation-loss Fj between a transmitter and a translator is generated. This 
training signal for propagation-loss measurement is multiplexed with commo data and 
a training signal for weight calculation by the multiplexer 502a, and is transmitted 
from the transmission antenna 507a. On the other hand, in the training signal 
generation part 604 for propagation-loss measurement of the receiver 102, a training 
signal for propagation-loss measurement for asking for propagation-loss Gj between 
a translator and a receiver is generated. This training signal for propagation-loss 
measurement is transmitted from the receiving antenna (transmitting combination) 
601a. It is received by the antenna 701 in the translators 301a, 301b, and 301c, and 
a training signal for propagation-loss measurement transmitted from the transmitter 
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101 and a training signal for propagation-loss measurement transmitted from the 
receiver 102 are sent to the propagation-loss test section 705 through the 
demultiplexer 704. In the propagation-loss test section 705, electric power of these 
training signals for propagation-loss measurement is measured, and propagation-loss 
Fj and G i are computed from a ratio with transmission power of a training signal for 
propagation-loss measurement decided beforehand. If a training signal for 
propagation-loss measurement for asking for a training signal for propagation-loss 
measurement for asking for propagation-loss Fj and propagation-loss Gj is made into 
a mutually different signal of a pattern, it is possible to identify these two training 
signals for propagation-loss measurement. Using propagation-loss Fj and G i( with a 
following formula (25) produced by transforming a formula (21), amplification factor 
kj is computed and an amplification factor of the amplifier 707 is controlled by the 
amplification factor control section 709. 
[0062] 

[Mathematical formula 10] 


[0063]Here, A is a constant decided beforehand and uses the same value with each 
translators 301a, 301b, and 301c. Since a formula (21) is satisfied between the 
translators 301a and 301b and 301c and the formula (10) of Claim 1 is satisfied by 
this, The characteristic of a propagation path of resulting [ from the transmitter 
101 ] in the receiver 102 through the translators 301a, 301b, and 301c approaches 
a multipass propagation path characteristic, and communication channel capacity 
becomes large. 

[0064] In this embodiment, in order to measure propagation-loss F t between transmitter 
translators, the training signal for propagation-loss measurement is used, but the 
training signal for weight calculation can be used also for measurement of 
propagation-loss Fj as another embodiment. In this case, the training signal 
generation part 504 for propagation-loss measurement of the transmitter 101 becomes 
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unnecessary, and only the receiver 102 will form the training signal generation part 
604 for propagation-loss measurement. 

[0065]Next, the embodiment of invention of Claim 2 is described. Transmission Systems 
Division of drawing 1 _ shall be constituted by the transmitter of drawing 2 ; explained 
so far, the translator of drawing 3 , and the receiver of drawing 4 . If amplification 
factor kj is made the same with all the translators 301a, 301b, and 301c at this time, 
the formula (11) of Claim 2 will be filled. What is necessary is just to consider 
it as the same value that was able to determine the amplification factor beforehand 
in the amplifier 707 of the translators 301a, 301b, and 301c, in order to realize 
this. Since it becomes unnecessary [ the training signal for propagation-loss 
measurement ] at this time, the propagation-loss test section 705 and the training 
signal generation part 504, 604 for propagation-loss measurement become unnecessary. 
That is, the transmitter 101 and the receiver 102 can use a certain thing from the 
former. Therefore, an equipment configuration becomes simple rather than the 
embodiment of invention of Claim 1. 

[0066]Next, an embodiment of invention of Claim 3 is described. Transmission Systems 
Division of drawing 1 shall be constituted by a transmitter of drawing 2 explained 
so far, a translator of drawing 3 , and receiver of drawing 4 . If amplification factor 
kj of each translators 301a, 301b, and 301c is defined with a following formula (26) 
at this time, a formula (12) of Claim 3 will be filled. 
[0067] 

[Mathematical formula 11] 



[0068]Here, A is a constant decided beforehand and uses the same value with each 
translators 301a, 301b, and 301c. 

[0069]What is necessary is just to decide an amplification factor according to a 
formula (26) in the amplifier 707 of each translators 301a, 301b, and 301c, in order 
to realize this. Since propagation-loss Gj between translator receivers becomes 
unnecessary at this time, the training signal generation part 604 for 
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propagation-loss measurement of the receiver 102 becomes unnecessary, Since only the 
transmitter 101 should form the training signal generation part 504 for 
propagation-loss measurement, an equipment configuration becomes simple rather than 
an embodiment of invention of Claim 1. 

[0070]Next, an embodiment of invention of Claim 3 is described. Transmission Systems 
Division of d rasing I shall be constituted by a transmitter of drawing 2 explained 
so far, a translator ol n and receiver of d g_4 Here, in each translators 

301a, 301b, and 301c, AGC (Auto Gain Control) i s prov i ded ins tead of the ampl if icat ion 
factor control section 709, and if it controls to amplify to amplitude beforehand 
decided by the amplifier 707, a formula (12) of Claim 3 will be filled. Since it becomes 
unnecessary [ a training signal for propagation-loss measurement ] at this time, the 
propagation-loss test section 705 and the training signal generation part 504,604 
for propagation-loss measurement become unnecessary. That is, the transmitter 101 
and the receiver 102 can use a certain thing from the former. Therefore, an equipment 
configuration becomes simple rather than an embodiment of invention of Claim 1. 
[0071] According to an above embodiment, although received power P Ri of a translator, 
transmission power P Ti , propagation power loss F i; and Gj were used, when the antenna 
gains of each translator differ, this invention can be carried out, if a part for 
antenna gain is included in received power and transmission power and is considered. 
[0072] Although all the L translators shall fill a formula (10), a formula (11), or 
a formula (12), Since the characteristic of a propagation path can be brought close 
to a multipass propagation path characteristic as much as possible and communication 
channel capacity can be enlarged even when some translators do not fill these formulas, 
this invention does not eliminate such a case. 

[0073] Although the commo data which it is going to transmit presupposed that they 
are serial data, changed these serial data parallel, it distributed to the 
transmission antenna of M book, and it joined together with the receiver and being 
returned to serial data, This invention is effective even when transmitting parallel 
commo data from the transmission antenna of M book from the first. 
[0074]Next, an effect is checked experimentally. Here, a length of one side shall 
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carry out uniform distribution of the translator into the square of R a center [ the 
halfway point of a transmitter and a receiver ], and it calculates average 
transmission capacity. Make the antenna of a transmitter and a receiver each into 
six, and let form be an linear array of a half-wave length interval (fc = 2 GHz). 
A transmitter receiver interval shall be 100 m. Making transmission power of a 
transmitter into the electric power which serves as SNR30dB with a receiver at the 
time of un-acting as intermediary, the transmission power of each antenna presupposes 
that it is equal. The sum total of the transmission power of a translator presupposes 
that it is equal to the total transmission power of a transmitter. The number of 
translators is set to 30. Electric power shall be in inverse proportion to the square 
of distance. The noise electric power added to each receiving antenna and a translator 
presupposes that it is equal. 

[0075] Communication channel capacity at the time of applying Claim 1 and 2 or 3 
transmission-power-control systems on the above conditions is calculated about 
different R, and drawing 6 is filled in. A black rectangular head shows what depends 
what depends what is depended on a system of Claim 1 on a system of a black triangle 
and Claim 2 on a system of a black dot and Claim 1. Like a graphic display, a 
transmission-power-control system of Claim 1 can enlarge communication channel 
capacity most. Although Claim 2 and a transmission-power-control system of 3 have 
slightly small communication channel capacity, there is an advantage that an 
equipment configuration becomes simple as mentioned above. 

[0076]lf it collects above, after buffering a radio signal distributed and 
transmitted to two or more antennas from a transmitter with two or more translators, 
will transmit again, and a radio signal from this translator by receiving with two 
or more antennas of a receiver. In a multi spot relay transmission type MIM0 system 
which can make multipass propagation environment in false also in prospect 
propagation environment which a transmitter and a receiver can foresee directly, By 
controlling transmission power of each translator by this invention so that electric 
power which transmitted from each translator reaches a receiver with almost equal 
electric power. Rather than a case where this invention is not controlled, since a 
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propagation path between a transmitter and a receiver can be close brought according 
to a multipass propagation path, communication channel capacity can be enlarged more. 
[0077] 

[Effect of the Invention] This invention demonstrates the outstanding effect like the 
next. 

[0078] (1) according to invention of Claim 1, each element of the determinant showing 
a propagation path characteristic is mutually-independent — since the bottom becomes 
a value, a propagation path characteristic approaches a multipass propagation path 
characteristic, and communication channel capacity becomes large. 
[0079] (2) According to invention of Claim 2, although it is not as Claim 1, a 
propagation path characteristic approaches a multipass propagation path 
characteristic, communication channel capacity becomes large, and, moreover, it can 
realize with simple composition. 

[0080] (3) According to invention of Claim 3, although it is not as Claim 1, a 
propagation path characteristic approaches a multipass propagation path 
characteristic, communication channel capacity becomes large, and, moreover, it can 
realize with simple composition. 

[Translation done. ] 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing IJ It is a block diagram of Transmission Systems Division showing one 
embodiment of this invention. 

[Drawing 2 J It is a block diagram of the transmitter for carrying out this invention. 
[Drawing 3] It is a block diagram of the translator for carrying out this invention. 
[Drawing 4] It is a block diagram of the receiver for carrying out this invention. 
[Drawing 5] It is a timing diagram of the transmission and reception in this invention. 
[Printing 6] It is a related figure of the spatial breadth of Transmission Systems 
Division of this invention, and communication channel capacity. 
[Drawing 7] It is a block diagram of Transmission Systems Division by a MIMO system. 
[Drawing 8] It is a figure showing the relation of the propagation environment and 
communication channel capacity in Transmission Systems Division by a MIMO system, 
and the block diagram of multipass propagation environment and (b) foresee (a), and 
the block diagram of propagation environment and (c) are the characteristic figures 
of several pairs antenna communication channel capacity. 

[Printing 9 jit is a block diagram of Transmission Systems Division by the multi spot 
relay transmission type MIMO system used as the foundation of this invention. 
[Explanations of letters or numerals] 

101 Transmitter 

102 Receiver 

301,301a, 301b, and 301c Translator 

501 Encoding means + dispensing means (error correcting code machine + 
ser ial-parallel-convers ion machine) 
507a, 507b, a 507c transmission antenna 

502a, 502b, a 502c training signal multiplexing means (multiplexer) 
506a, 506b, and 506c Transmission section 
601a, 601b, a 601c receiving antenna 
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605a, 605b, and 605c Reception means (receive section) 
606a, 606b, and 606c Demultiplexer 

607a, 607b, a 607c data restoration means (product sum operation part) 

608a, 608b, and 608c Characteristic information acquisition means (weight 

calculation part) 

612 Coupling means + decoding means (parallel serial converter + error correction 
decoder) 

701 Antenna 

702 Common machine 

703 Receive section 

706 Buffer 

707 Amplifier 

708 Transmission section 

709 Amplification factor control section 
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m^mMticmcxmm^mzA^y^mm 
6tir^-s 0 sfc, ®Hm#ttaffs«©wftftffi 

©[>i-5T'*5 3GPP (Partnership P 
r o j e c t ) -Ctt, 2*©j*ffT>r^^6|Bl-©ff 


3 

suss tcto^xwmmtcmmvmtz&tt 

fi^y^-^^f^tiTt^ iilS3GPP 
£B8lJ©fIifftfi« (3 GPP 2) TB, H7(C^3fi 

(M#) ©3ff7>r ^{c^fiSLT^ff l, £ffi&H£ 
STiWOfcteilSft#*S#S 1 0 2 fcfct>T£&# 

(N*) ©-gff7>r^{CT^fiU ff^ffltcioT 
N flOSff ft h Mfl©iiff ff -?t£ §ff r- * 
?rf#5it,^ilff*S (M I MO ;Mu 1 t i p 1 e 
Output) #ffiS3*rcl>£. 

[0003] ^cc, m i M0^ojHfflfc-3t»t:itt?g-r 

S. ST\ Sff^l 0 Hcfc^TMti^SBSnfcStf 
m#"*f FJH&s s= (s, , •», s. ) T i-TS (s 
8li^-^t»s(D*¥r^t) . m#@ (mBl 

^s„ ^h nm fg§nr, n#@ (nB 1 A^N^-CtDl 
©5fff7>r:J--CSffSti,l>£-f5£. n#S© 

3*nt#x„ tt^es ( i ) xmztiz, 

[0004] 
C»l] 


tn 


[0 0 0 5] C CT, v, BSftS 1 0 2 "Cn#g©S 

[0 0 0 6] h„.*g*£*SN?T><M#|©fT#l 
HH (HHB-fy-ySTBHOA^r^-r) . Sftff 
#xx = (x, , -, x M ) T (xxB-fy-ySTB 
x©*^r^-r) , S#SS«3ti**#'<*h>I'Vv 
= (v, , -, v N ) T £ ( 1 ) B, 30 

(2) ©J;^K^gp©Sftr>7 : -^tc-Qi i rs i&rf? 

[0007] 
[«2] 

X " HS + 1 ' - (2) 

[ o o o 8 ] s ( 2 ) o&mnnn Ht%m^? b >v 

vviWfttf, §fffi^xx^6i*fifi^s s£jR 

riSffH l o l istfui o 2 <b©iffl©£SSH*»jW£{fc 
r. Stiff mc b Vision, $fts 1 0 2 

x, =h 11 s 1 +h 12 s 2 +h 13 
X; = h 21 s, +h 22 s 2 + h 13 
x 3 =h„Si +h 32 s 2 +h 33 

-?>b^^7,\mw-nx\t, mis7>f-r2 0 1 a *6s 

tf7>r^2 0 2 a^©gS§i^tfT>r^2 0 1 b*> 
^iW7>7-t2 0 2 a^©gBf£j&i£&afc«>. fiffi 
fSff5»J©S3Rh 11 ih 1J i*tS&&fi*i4. S 
MLmmtVlt, 0 l a ii£ff7>r 50 


) #M 2003-244050 
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* ^^§fcfe©t^^iJWW (WB-f> -y^TCB 

§ c: i i-c J: fj . &mmm H £ I^V •• fhJi/wio 

ft J; 0 , h ^WFffl«K5ff LfcSfiff ^x x 

£ftMT?iJW££^T, Sfftf^©Jf7Etts s " = 
(s> s„ " ) T B. fe£ (3) TgtCi* 

[0 0 0 9] 
0 [S3] 


[0010] C ©M I MOMCtftK. Sfir~££ 
l*©7>r^63£^3«a[:-<T > fflffiWKBStf 
7>r^Si!f§ (MtS) ©r-f £S£C£^Jfg£&S 

[0011] ±^©J:^ic. jiff S 1 0 1 Cc*st,»T8B@t 
*©7>r + tcSffr-^^lBLTSff I, §ff H 1 
o 2 ;:fcavcfe;»©7>rtrSff Lfcff-^A^ff-^ 
*fflKJ:r>Tf-it4S5MI MOKIJ, S (2) K 
* L fc£f« H ©#'tt ftf&lf Li tcfi^Vfo 6 „ 08 

(a) Kjj*-r<fc5K, tpmsp©j:^KSw^<#fi-r 
ittfts i o i *>6ojne»m#B^< ©«*n?K 
ttu a*&g(S4srsMsio2Kiij#-rs. c© 

A. 1118(b) K^fiSK. S8Mg l 0 1£S 

©si o 2 £©w^e«^sif-rsaft^£"f6j4>^o 
x-:> ^mm (mm) zstmi-mimm*. m 
iMOMKfe » 6mmmmw%%it7 yfi-mom 

4>©^@8 (c) ic^t, 118 (c) v;b?^'X 

mmtmm-r^\ mmummmx^ji^Aim 
mmictt^xmmmmv^ < m^mryT-rmim 
^hxhmmmm.t>m?Lt£<, ur>x < iisic^-r 

WKfcOT. mmi 0 l©jlff7>r^S^3, Sff 
HI 0 2©S:ff7>r^S>&3 ttii, Sffff^x 
x . x, , x, B, id) ^ffl^r^S ( 4 ) ( 5 ) 

(6) OiOKitCim^. 

[0 0 l 2 ] 

s 3 +v, - (4) 

s 3 +v, - (5) 

s 3 +v 3 ... (6) 

t2oib tm^KDmrnictt^x , mmryy-r 20 1 

a £Sff 7>r^ 2 0 2 a i©m©^iiR^ff 7>r 
t20lb i^ff7>r^2 0 2 a i©HOffil8t*s At 
^©T\ Sff7>r^2 0 2 a (C>ff LT^ff 7>r^ 2 
0 1 a£^ff7>r^2 0 1 b £^|HLfigicJi;i5fc 


(4) 
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WsM&fck 1 *), h„£h 13 £#s, Sfc, h„£h 21 £ 

mmcmtuKi, ^ u) (5) (6) &bmmns 
! , s, , s 3 fcfl-Bi-rsoasHSStc&s. w±oas 

CCj^, MIMOSSB, maLeffiBBtfcJt^TvjV 

[ooi3] btpbft&z* siL/fi»saffliK*jt»rt> 
afts&g«#tt©j^M i Mo*^©sei3&jaiti4. 

CO J: 0 fcttSOfc £ ft. SMOfiffiJSSKfc^T &M 
^■S (tfflI2 0 0 1 -3 9 9 8 0 0^). C©HJH©9J 

WKias s nr ^ s ^1** fields £ 0 9 

z-Fs+v' 

[0015] cct, w ' ( v v " b-m -v^-cb 

[0016] 301a, 301b, 3 0 1 c KBf 

^.6tlfcff-^z a , z, , -, z L B, X?7y%.f&1L 
Z> c £ K J: 9 9f ^FlffliSS 5 ii-C^ 6 . *Bfg 0 fcfcKB 

(N#) ©7>f^4J#o5HtS10 2KJ:^TS(IS 
ft£ = «3 01a, 301b, 301 cTOgfS 
fi^k, , k 2 , -, k L iU Chf)^ftS*i^ 
k - GKz + v" - GKFs + GKv' + 

[0018] CCt, vv ' ' ( v v ' ' B-M-^£ 
TBv' '©*¥^"T) B, fiM^S&tW^f & 

©£-f s„ 

[0019] j#ifn i o i -cmmzwcmt s s = 

(s t , -, s B ) T *S (8) *>6.«»WCC*J&4fc 

x N ) T *>6j*ffff-^s s = (s, , -, s„ ) T 
fe£/c&©ff?iJWW£MMSE (Mi n i mum Me* 
s' - W r » 

[ o o 2 i ] s (9 ) rf#6nfcSfir>7-^M*©m 
[0022] JBUJftW Lfcifc o , sun i o i ism 

HI 0 2i©r H 1KS»©«^/Mt-r^CitcJ;f) 1 
HI 0 2 S-CO^Ktj&sBrfiKajSSftSfcfe. ^ii 

*ic«H^g-r & c £ k «fc d , 
tBia&^BHPitesafiJE-ra c £#«jjtg£ as. en 


^ltr~i?£»* (M#) ©T >r^K»lS0r s 

i, s, , -. s N cc^Eursiff-rSo slfffiio i 
^e^ffsnfcMSff^B, aiafi an) ©«H3 

01a, 301b, 301 cicHiiU «i§©^ 7 
rCC#^ Zl , z 2 , -, z L iL-rif^enSo c© 
£#. Sflisl 0 1 £«ls3 0 1 a, 30 1b, 3 0 

i c t(omommm\^m-mmi».mw\¥ ¥ 

(FFB-f^-i>SfBFOimt) ifSi. * 
B3 0 1a, 30 1b, 3 0 1 cKIf^enfcff-^z 

z= (z, , z 2 , z L ) (zza-fy-ystu 

z B, S ( 2 ) «fc ( 7 ) © «fc 0 K 

C£#T*££ 0 
[0014] 
[»4] 


- (7) 

-T -5 If ?ij?r K K (KKB-f ^-^SttiK ©i^t?^ 
20 "3") = d i a g (ki , k 2 , k L ) (d i ag 

( ) tsMmmmwri) £ «H3 o i a. 

3 0 1b, 301c iSff Is 1 0 2 £ ©H©{sfiSS#tt 

©ic^r^-T) i-TSi, SMSl 0 2t?S{fOfcSff 
ff^xx= ( Xl , -, x» ) T B, £ (2) ££ 
(7) £J:0, ^ (8) ©J: 5 KafC 
[0017] 
[«5] 

v " - (8) 

30* an Square Error)©SMI (Samp 
led Ma trixln verse) r££{gjEr & C 
t Cc J; o r 3}c& S C £ * S D tf^JWW/^J 5 £ , 
j*ffSl 0 irM*©7>7^K^3fifcfl#*il7C 
LfcffSEffls s ' = ( Sl " , -, s, ' ) T jW^S 
(9) KJ:-ar*a&5Ci*ir**. 
[0 0 2 0] 
[»6] 

- (9) 

40 £K«&afisg§s^tt^ff6tis 0 

[0 02 3] 

[|6H^TOL,J;5£-rSISSI] ttr»©^!TtfM(ca^ 

o i t^rnm o 2 £©r H i©e»3g©effiSMtttB, s 

(2) £S (8) £©it!5^6GGKKFF (>fy-^ 
JCCIiGKFO*?) T#iL6tlS. 
tt^B885#14GGK K F F £v>l^-!*eStfg©$SttK 

ifiw » 5 t*am »§sj&ja* <&•). «(cma Lew 
»f©#ttK jr^w s a £aft?s§a^^ 3 < & a . c © 
50 fca&^a* tffltfiiS^tc fet^r Bi*fiHSfsHrae* 


(5) 
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mmG G K K F F i -7)1 * A* fiftffiWft KiSft 4 
C £ ^ilffSSSJKA * < T S ±r fig £ ft S . 
[0 0 2 4] mB, tpfitS^HWKHS or (»S 
or) 5ftt5faK8, £ W»tt F F & Of G G ©# 

fffl 1 0 1 iSffH 1 0 2 £©P B 1©£»fliiam«L£ 
JW«fcfi< ft K> . MffSSSSB/J^ < ft So 3tK. * 

sm^raWKiA^orsft-rsti^KB. Mfno i 

£§fffg 1 0 2 iOlfflOGjS^g«IBv;I/?-7f xfiWBSSE 

ccis<ftt3^To 0 ffior, ***«^Srtt. Sff 
hi o i t^mmi o 2 ioiaioeiBJBs^v;!/?-^-^ 

[ 0 0 2 5 ] SffH 1 0 1 iSffgg 1 0 2 iORU 

oeatK gk k f f (Dmcmmotmmomi 
k k ^ t nx o a c t fc#a -r s £ . e we* $ 6 
K?A?^^ femwmmm act 6 

ft&„ L&U «f5©ifiH*KK?r£OJ; ; 5ftfICC-r 

ft Bjift sg§s#s* * < ft a a» fc ^ i » r b*d 6 ft r ^ ft 

[0 0 2 6] tpK©tfitg*KK*suip-rsc£« l n 

[ o o 2 7 ] ^cr, *aiHoa wtt. ±gBffK£jBft 
o , * ^ r *«©Sff S^7^$iJ 

p-rsc £re«^vju?^-xewcia#w. <£ o 

A^ft«ffS§§M?:f#SC £©rtS«S©^ffS^* 


Pt.G, 


; P T2 G 2 


Pti/Pri= Pt./Pr. 


J: 5 tc&«H©,*ff P T , ZMWTZ. 
[0 0 3 1] 

[0032] mi K/^stiSct 5 k. i^mmm^m 

T>r^£^jlffill 0 1 £N*©^ff7>r^£f3 
offH 1 0 2 £©P H 1iC^SLffl©©«H3 Ola, 

30ib, 30 l c#EH3ftrt>s. ccr-B.it* < 

Illo^KoorSffHl 0 1©T>^^S^2. § 
mm 0 2©T>r^»^2, «HS^2£Lri6fNV 
P Ta = < I k, z, I 2 ) 
= (MO < I ki ( f „ 
ccr < ) B, ¥*5j*;»*TS. Sfc, = (jfifK) B 

m^mmLxwtWitixisv , r > r * Pai©^ 

f, = (ifiiH) i f„r = (Sara) 


* »^?£^SffiT S C £ K * S . 
[0 0 2 8] 

^ftUfc^r-*^»©T>r^tc^E-rS^E 
^JS £ , C ft 6 ©#E r - * (c smsr «7uf c {£ 

3 > ^rttgff f £§ff "I" SSff £ , -gff L /cfs^ 

*iff«/«77Ti. coflf Afcm^^Btia^m s©s 

flf s >^{^brpjr£^P H 1®^3-Sfcf -f 3 yy-v 

zmmnt Lriiffrssff^£*«^fcSia©« 

H£ . OTBg»©*ffil§©gff * W 3 >^r^ft#% 

iih^m T-*t^mitztix^z, v u-~>?mfr 

£ . c©e»§#tticwr a#wf fg^ffl^rfuiagft 
r : - $ & h m mm m r > r -r k 5>ib l fc r : - ^ * 

«fii*^Kte^r, «|g^^L (LBi«8R) £ 
U it@(iBlA^L^OlM) o«©s 
ffS^P R( £L., i#S©*«©^ffS^^P T1 £ 
U i#S©ifi«Si5Wt«iOlBlOfiWt*ai5fe*G 
, i-TSi*. ItJjSB 1 OlBfl-Ct*. 
; P TL G L (10) 
•X- -X- [ 0 0 2 9 ] ifc, f»*II2©^-C 5 B, 

= - = Ptl/P.l (ID 

★30* [0 0 3 0] is^®3 oawt?B. 

(12) 

^«!N, *ttH»L^ffl:©fe©Cco^rfe^l«©«jf1; 

r*sc£B^iSr*€, D 

[0 0 3 3] gf, *«H©Jlftm*»#?££«S 

<Dmmmt<Dmmc^xmmt6. si©«n ( i 

= 1 ) 3 0 1a ©jiff ft fit 5£ ( 7 ) ( 8 ) *> 

6k, z, £ft5„ S1©«H3 0 1 a ©jiff IK) P 
T i B , '(f?iJFF©itf j?ij©g*^f 11 £L. z, 
tc#S ti S^lS^Bff f (S»(cit^-H3'(c/J> § ^ £ a 
<MTS£. (1 3) Thetis. 
[0 0 3 4] 


s 1 + f ai s 2 ) I 2 > (13) 

♦ <m<DGmm& f , 1 Bisifimc fts£#^etis© 
r\ I f„ I = (fiffi) I f„ I tmixt*6, c©ffi 
m&m-rzt, mm^i o 1 £»i©*«3 o 1 a 

£©P E S!0eR?l/ja^F ] B, 


(14) 


(6) ftffl 2 0 0 3 - 2 4 4 0 5 0 

9 10 

tmrctifi-atz. zbic, 2*<Dj#ffr>r^tDji *s ( 1 3) < 1 5) Kssfcirss. 
fifths, , s 2 fisrafcratiHj&s&titfRjerst. * [0035] 

P T1 = (jfcfK) Ik, I 2 Fj < I Sj I ! +| s 2 ) ! ) 

(15) 

EMSHc. I fzi I = (iHH) I f„ I iMKt-^i. 31 38 0 1 b©3Ht*frP T1 W5£ (17) rjfflH-ets. 

ft n i o i in 2 ©«i§ 3 o i b i oiaoeias^s [ o o 3 6 ] 

tt£ (1 6) tlfCi^t^, H2©«ig3X 

F 2 = (JfflH) I f „ I 2 = (mi) I f 22 I 2 (16) 
P T2 = (MO k> I 2 F 2 < I Sl I 2 + I s 2 ) I 2 > 

(17) 

sfc, It^jgg© i n j ?ij©^»* g 1 i i l . mmmrp ★ G t as ( 1 8 ) s?2 ©«H3 oui 

l&li^S©^^^ 0, I g„ I = (MO I g gdg 1 0 ZtQMO&amtim&GAtt ( 1 9 ) V 

I , I *„ I = (ififcl) I E„ I iffifK-rai. ^1 M(T<££ 0 
OWS 3 0 1a iSftS 1 0 2 i©r B 1©Gffim^M** [0 0 3 7] 

G, = (mi) I gi, I 2 = (JEHU) I g ia I 2 (18) 
G 2 = (jSffi) I g„ I 2 = (JrflSl) I Sll ! 2 (19) 
CCt, imm 1 ©£ ( 1 0 ) fc£ ( 1 5 ) (17) A ( 1 0 ) ttS; ( 2 0 ) £&.&„ 

(18) ( 1 9) fcgfBU pjao^^S^iSi. £A [0 0 3 8] 

k, V" (Fx G, ) = (mm k 2 f (F, G, ) (2 0) 

■nKEi, Iff 1 , H2©43«g|3 Ola, 3 0 1 b©fi^ M#WI¥k a , k 2 , k L ££(2 1) KifJSi 
fflg^k, , k, ££ (2 0) KJ:»)«5E-rS£:iKa JE**. 

♦ [0 04 0] 
k, f (F t G, ) = (mi) k 2 V~ (F i G 2 ) - vmi) 
-= (MO k L V~~ (F L G L ) (2 1) 

IP^ 4 »jj&gi©5$ (10) 

PtiG, = Pi; G; = - = P TL G L (10) 
■C$.5o *«»OS,l«^P.,= (mi) F , x (gff * [0 04 1];^ IF Hf 2 ©*ifc£§3 0 1 a , 3 0 
£©i£lf«#) , if«©&ff1t^P T1 = k, ! P„t lb ©if #8*1*11, , k 2 ££ (20) {cfcOSSEO 
* S C £ *> 6 . S ( 1 0 ) &m §5©Sftm^©^CC^ 30 fcfltefc , GGKKFF^^a-X feW 

715 U «ai|t;-*l,SffS©iiffli^^i-r^i, k WttKiSff<C<!:*Sil|-r5„ fiI»ttGGKKFF 
, 2 Fx G, =k 2 2 F 2 G 2 =-=k, 2 F L G L ifi fcJSfc^^TS <t, S (22) £&5„ 
f#e>*l£„ ^©^©^©TOf^S^ £(21) [0 04 2] 

asf#e.ft£ 0 * [«7] 

GKF - f + 


- (22) 


[0 04 3 ] £ (2 2) B, ff?iJGGKKFF©#^» 385 8) ( 1 9 ) 5 i , £ ( 2 3 ) J&ifcfcftS. 

10**8113 0 1 a£gEl3T££Will2©« [0 044] 

H3 0 1 b ^gftT^eWi©ffi©Jf5Ta3nSC i [£8 ] 
*S«LW5.S(2 2)Ka(14) (16) (1*40 

[0 04 5] CCT, d nl . lm = *„,f,./| g„,f,. ★ [0 04 6] £ (2 3) K^fPJtCj; §£ (2 0) %M 

\X'#>Z> 0 d nl . lm B*fi*f|i3&J10lSs^»t?*5. ^© flJfSi. « (24) i&^o 

fi«Bmi#B©3fi7>r^^6 1#@©«H3 0 1 [0 04 7] 

a Srigfi L n #B©Sff 7>ft^ISl»» [«9 ] 

— M,.,(t:£ try 

[ 0 0 4 8 ] S ( 2 4 ) *>6GjSRBS#ttGGKKF F© 50 #^*B, S^fcA§ SjW^L < fiffl^S&Sa*»© 
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ffl©Jf$£&5„ OS 0, e«SttGGKKFF©SS 

I4GGKKFF *5 ^xfeM^tttcfitf £ , Sff 

[0 049]-#, *^cD^ftm*W4lf=b^^Ji 
^r£L77 flBga^f***!. I gnkuf,, I >> I 
s 22 k 22 f 22 I £1^-5 2#B©«H 
3 0 1 b B£liM«GGKK F F4 v)^/«ffl 

weaM^ttG gk k f f ®-?)i7-^z.{mimm>h 

[0 0 5 0 ]»C Sff^ *«g, Rtf£<ag©»JS 

[0051] ar arnsi 0 1 b, 02{c^sn*J: 

fSCifcJ:!), j^Lfct>f s -*4«»©iSft7>^ 
t50 7 a, 507b, 507c (C;frIBr S^BB^S 
(•>';7^-^7l/;l/») 501i, C*l&©#E 
Z&.TCfc&m'f&lttiXD F 

502a, 502b, 50 2 c£, 
t-XJO KM#*«aS8K*tf-tSiHi7>7-* 5 0 7 
a, 5 0 7 b, 5 0 7 c#>6jHrf£j£fl9J5 0 6 a, 
5 0 6 b, 50Bc£*ffi*.3„ 5 0 3B, r-^flTC 

£jar 5 $ x a \ 9mm v i> - - > *m 

m-C&6. 5 0 4B, J*ffH7J$lIfflim©M^-^>^ff 

^7? & 6 BmmMmm f u - ~ > ? ft # £ * e 

fMl^S'JSJB F U-->^<i#iRgS|5t?&4. 5 0 5 
a, 5 0 5 b, 5 0 5 cB, #^fi{tr- £ 

[0 0 5 2] «f§3 0 1 B, 03fc^3ttSJ: i 5K: > 

SHtg i o i ©jift^ 3 >?'r;tefiff-^£§iir-£§ 

ff^S (7>7:77 0 1, &m&7 0 2, r>r7-7 0 

>FfH^**a>SSMa57 0 3 ) £. ^3>?{f^tc 
tSDT, §{f 0 fcfa^^ 6 £»»*?I'J£fB - - > f 
ff^iSf^S^^ff^i^^«TSrv;l-?^u^-y-7 
0 4 £ , fi»»M'JSffl 

^pjSTseK«*pJsgP7 o 5 £, ^(D&mm^m 

fcft 7 7T706i, * -7 3 > 

dt , c ©If ^fcft^^Sff^ l o l ©Sfi* -7 s > y 

-cgfirssm^S (WISB7 o 7 , JfissiJ7 o 7 rt» 

t"7 o i&^wm&mmui o 8, ±wg7 0 2, r 


(7) #M 2 0 0 3 - 2 4 4 0 5 0 
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>r 7-7 0 1 ) ££{f;i5 0 

[0 0 5 3 ] SffUl 0 2B, H4tc^5nSJ;^tc:, 

3 o i ©gft dr-f s y^nmmmmmm 

©Sffr>7"76 0 1 a, 601b, 6 0 1 c tcj: D J Er 

n^tism-rsse^s (sft7>77-6 o 1 a, 6 o 

lb, 601c -CgfiLtzmft 6>g«£«ldS#&Bfc* L 
tt»^~XA>Ffi^£*fe£§fi§P6 0 5 a, 60 5 
b, 60 5 c) £. £-73>^ff-^tlSDT, SffL/c 

10 i^St-rSrv;l,?7>i'-y-6 0 6 a, 6 0 6 b, 6 

0 6 ci. ctih^T~ficg>mit2inr^?cyxA 

timzmmmMm. w Fttffgpe o s a , 
608b, 6 0 8 c) t, co&mmmmtm^ 
nHH*ffli,»Tam^-f3&>6sm«i o i#&^ft7> 

rf 5 0 7 a, 507b, 5 0 7 c K^|BLfcr-££ 

Wc-rz'f-zwz^m mmmmm o 7 a, 6 0 7 

b, 6 0 7 c) i. Cfie^ESnfc-f-f ^7l/Jl 
f 'J 7;I/£SW S C £ K «£ rj . gftlg 1 0 1 *Wffc L- 

^ u 7 >vmk^ ) so'-e© >"j 7 ;v7'~ ^ l r m n 
irjE*ff5a#ffc?s <KotriEa#«) e 1 2£«* 

^> 0 6 11a, 611b, 6 1 1 oB, «*^-^^ - > 

KM#*-'W^yf s -fKSHSi-r4tms'r*s. 6 o 
4 ti««M'j^ffl h b - - > ^m#**BS-r s «a 
»J^ffl h V{m>&m-ehz>» 6 o 3 b, e 

M»J^ffl h l/-->i'm#**««3 0 1 K3£®f 
?>fc5b©^ffgP7;'$,S 0 Sff7>r7-6 0 1 aB, ftffl 
0 2 ^;.}>Lrj*flfc4>fgffl$nS 0 Hffl?a#gP6 0 
30 7 a, 6 0 7 b, 6 0 7 c tt, SWClD^©^!^^ 

mmv, mmmnm o 7 a©^i¥o<^or* 

BP^5, «fPiI#gP6 0 7 aB, ^#^6 0 9 tm» 
H6 1 0 ij&»6&4. 

[0 0 5 4] -,l.,;iiH.'i Lfciiff SO'Sffg 
KJ:-3THl©ea^f-A36S*jaE3*iTli5. C©£ 
jH-> X r A r B , jHMS*> 6 SftS^SUl LTc^t-Z 

- - > ^ff^&^e»»*S'JSffl F U - - > ^ft-^ 

40 [0 05 5] fiffr-f ^i©J;5K^ff§ti 

s*>*Ki?Br5. EgffHi o ncfc^raftr-f b, 
»0ITiE^«+i' U 7;b • UJb^fSgs o l vm 

^^uji/^-fo-th^ntt. v^^^ui'iJ-s 0 2 

a, 50 2 b, 5 0 2 c*gSLT*>6tiS5 0 5 
a, 50 5 b, 5 0 5 crailStl, gff7>7750 
7 a, 5 0 7 b, 5 0 7 c #>6ftEg;fpt£ Lrj^ff §tl 
S„ 0 1^6^ff StifcaM-f-f B, «^ 

30 1a, 30 1b, 3 0 1 cKfcl>t7>ft7 0 1 

50 t?smsft. ftfflH7 o 2 , ^mmi o 3 , fviw^ 


(8) 
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0 4^gt^77 7 7 0 6tcSf^.e.n-5„ 
7 7 7 0 B icBTie>ftfcaffr-£B, ^tbiktbhtifc 

mmmmucmc msmi o 7K*5^-riiips3n, 
s»'r>rt7 o l^^ilftsnSo c©i*©itiag|5 

7 0 7©±i^^ififs$fTO7 0 9 CDtfi^JJCfc Of&IJfflJ 
§tiS„ «H3 Ola, 3 0 1b, 301 c*>63ff 
§ft/caffr-£B, gft&l 0 2KfeWfir>f 
^6 0 la, 60 1b, 6 0 1 cTSff 5ft. r'-?;l-^ 
t/Ui'lf 6 0 6 a, 6 0 6 b, 6 0 6 c £gT. iwfflil! 
©g|36 0 7 a, 6 0 7 b, 6 0 7 c affliS 10 

©g|36 0 7 a, 6 0 7 b, 60 7 cT*B, ^i-fHtS 
§B6 0 8 a , 608b, 608c T3?£>;fcfi<&i§ff ff 

1 0 l(D^misT>Ti-5 0 7 a, 507b, 507c 
^^{tSftfcfflfif 1 ft So v<5 
wi/ • >>UT;t/^3l+i£9iTiEflHt86 l 2tcfci> 

ft, »0trjE*>tr*>ti'rSSMSi o i fcfcwssipjoa 

[0056] CC-C, £ 3 > ^WfCo^-C^^ft 20 
7Ff5£, SffSl 0 1, «S3 0 la, 30 1b, 
3 0 1c, §ff S 1 0 2 ©WCB, ilSff © # -Y £ > ^ 

1 0 1 K&^Tfc§M«»Effi h U-~>^ff^A 1 , 
>7x^hff|MHU-->?'fi^Bl, B2, B3, a 
ftr-#Cl, C2, C3^ll5Cgff§ftr^l,W, s 
m 1 0 2 Bfej^fciMEffl h ^^>^A24A 
1 ilHD^^3>^-Ci*M-rS„ C*iiPINF{c4i«S3 
Ola, 301b, 301 ct'B, Cfte>©j&«fl#£ 
W«*»JSfflHU-^>^ff#A3, 30 
h U-->^B4, B4, B4, Bffr-£C4, 
C4, C4£L,T§ffU ^f7r7 06tc»?t.5„ 
[0 0 5 7]«301a, 30 1b, 30 1 cB, 

pmmmmm^ m t < immm 1 o 1 a>p,©j*ff # 

»7Lfcf-f;>^, ri';7 T 7 0 6^6©-7W h 
fUMih U~->?'ff^B 5, B5, B5. ilffr-f 
C5, C5, C5£j£iaT5. Cftt^fcSSSlO 
2tB, Cft6©te^ft#*^*^ Ht^tfflhU--> 
i^ff ^B 6 , B 6 , B 6 , jiff 7 s - 5 C 6 , C 6 , C 6 
iLTSffTS, 40 
[0 0 5 8] SffS 1 0 1 KtfSMS 1 0 2 B. SfSER 
IHHljm L < B«S3 Ola, 301b, 30 

ff©17M *;l/KAS. CO±5KLt, 3ffff^6« 
H^OftMSSHf £ * 6§ff ^©«£jlff £ 

[0 0 5 9] SOK^raWKHtftfciMMS 101, « 
S3 0 1 a , 301b, 301c, gffS 1 0 2 ©P^T' 
i:IB©^ 3>^©^tlf£@Sfc&JC, jlffS 

io ib, H5tcnfS4w^a? hmnzmm? 50 
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A-fo-? Mf-^B, i*fif§l 0 1*3^5 K^L,fc3te 
«(I#*a^*aU5>^fcl^KJ0T(,>5. «S3 
Ola, 301b, 301c, §ff H 1 0 2 B, «Vn 
^ Mf^£Sff U ClDA^q, Mf^£B#p B 1Wfflt£ 
LT^§ff»ft£$iJ»-f5 0 

[0 0 6 0] 9 x>f MfWffl h u-->#fsmc 

■o^tiftilB-rS. SUtSl 0 lfcfctt*. ^x^ Mt» 
rtJ h U '/M+f'KBit/SPo 0 3 aJW&ftTVf^B 0 
7a, 5 0 7 b, 5 0 7 cMt^ft^ftMft 

W MfSffih U~~>^ff^B. v;L-?7V^tf5 0 
2 a, 5 0 2 b, 5 0 2 c raff i^SHlSft, 
affr-fi|3iaicgffT>r7-5 0 7 a, 5 0 7 b, 
50 7 c#>6S£fa3ft3. jiff ^ 1 0 l*>6Sff§ft/c 

30 1b, 3 0 1 c(Ci)W7>ft7 0 1 TSftiS 
ft, aff £ i|B]«©^J[[|Tv< 7 7 7 7 0 6 KB? i 6 
ftfc^tCF^fifSftS. 44*183 0 I a, 30lh, 

30 1 cfrmmztitcVxj 

m*. SffSl 0 2(CtelirSffT>7 : -^6 0 1 a, 6 
0 1b, 6 0 1 c-CSff^ft, 7 I v;I/?-^Ud?tf-6 0 6 
a, 6 0 6 b, 60 6c£gT, >7 x -f hit W SB 6 0 8 

a, 60 8 b, 6 0 8 c^jl6ft-5 o £ * 6 
0 8a, 6 08 b, B08cm Will MMSEK 

[ 0 0 6 1 ] fEffi«»JSffi h U-->^il#K 

oi^rttw-rs. iifts i o i ©£M*ca«Effl h 

ri©effi»*F, ^^J65fci6©«»*»Mffl H 

y(t#*j&d53n*. c©fE»a*»JSffi h b-^- 

>^ff^-B, v;l/?7'Ui'1f5 0 2 a -Cfflff r- ^SO* 
x -f h f+»ffl Fl/--> ^ff # i ^Sf 1 5 fit j*fi7 
>ft5 0 7a*e>M3n5. SffUl 0 2© 

£»»5*3WSEffl h U-->^ff^^P6 0 4tcfc^T 

b, iHBSiSftsstoiaioea^G, ^*&s/c& 

©eMI^ifflSffl § ft 5 o C © 

GW«*«'J7EfflhU"->^ff^B, SffT>r7~ (S 
ffitffl) 6 0 1 a*>6jHia3ftS. iiff « 1 0 1 #>6jH 
ff 3 ftfcG»»*ilJ7£ffl h U - ~ > ^'ff ^ i Sff H 1 0 
2#>^Sff Sftfc£Mi*$ij5Effl h U--^>^ff^i^ 
ifiB3 0 la, 30 1b, 3 0 1 c(cfe^T7>r7" 
7 0 lT'Sff$ft, t-?)13-7'UW7 0 4^gTfs» 

fi^iKgp 705^gf,fts o em a^SiJSgP 7 0 5 r 
b, c ft h <D&mmmm fu^> ^ff ^©stj^ 

S'JSeU ^^s&6ftri^fEMa*?IKffl f u-^> 

t-s 0 &fc, fsffia^F, *5]t&-sfcto©e»a»js 

fflb U"^>^ff^£f5iia*G t 4*&afc&©fS« 
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9 tlieWl^F, , G, e^t, S(21) [0 0 6 2] 

(25) Kit), *t*s?k, *jtbi * taio] 


[0 0 6 3 ] CCr. AB^fe^fctts<5EtS[t:-*0. 35 
S«S3 Ola, 3 0 1b, 301 c vm Dffi£ffiJB 
■TS. CtiKJ:?, «H3 0 1 a, 3 0 1 b, 3 0 1 10 
c PhITS (21) ft. l»*Ji 1 ©S ( 1 0 ) 

iBEStiSOT, jtfflfl 0 1^6«H3 0 1 a, 3 
0 1b, 301c fcgTSMS 1 0 2 tcMafEffiSS©^ 

ji, * y ^ ttccisfl- 1 , af=5g§«^A t 
<&s. 

[0 0 6 4] comsj^ffirtt. anis*ffinp^ 
©e»«* f , ^ifj^-r a & a tc eayi^ii kjb h u - 

jpwrsdi^-c^a. c©*§^, 2m£ioi©fe» 20 

m^iMSEffl h u - - > iW£J$gR 5 0 4 B^g £ & 

5 , sft ^ i o 2 ©aeatstfciMjeifj 

[0 0 8 51 XK, »3^B2O»IH©l9l0l5»*ttlH-r 
Ctl*rK«l!B0fc|g2OSM«. g|3©«^ 
SO'H 4 ©Sff SK J: -3 r H l ©fcj^>* r a£« § * 


[0 0 6 8] CCt, ABf»tiJ<^tT*!), 
#«3 0 1a, 30 1b, 3 0 1 crinltfitfcffiJB 

[0 0 6 9] CftSISHTSfctt. #«ii£30 la, 
3 0 1b, 301c ©tfifag|57 0 7 {Cfc^TiPi$£S 

(26) CCfi£oTifc6ftBJ:^ C©it«HS(fS 
fHOQiSS^G, B^gifcSOT. §fi^l0 2©£ 
SfiS&iMJEffl ^'ff -^ifSSR 6 0 4 B^Si & 

9 , Sftfi i o i o&mmmmm b u-~> ^ft^ 
^mmb o 4%miti&£^(Dx:\ m$m 1 ommm 

MJiU 0 &«g«Bffi*fcftS 0 

[ o o 7 o ] &(c. m^m?>(D^mmmm^mmr 

&tf04O§M3iJC«fc-,T:B 1 ©£S^^^A*«5 
nr^SfeOi-i-S. CCt», #«3 0 1a, 3 
0 1b, 3 0 1 clcidiyx:mmMBM7 0 9©ftt>0 
KAGC (Auto Gain C o n t r o 1 ) %M 

» , tf ifagp 707 r^s&fcS) 6 tifc^ifis -om-rz «fc 
^tcwtnii, it*ii3©s (12) ^iifcsn-s„ 
d © i # > mm^WTtm v u - -=• > ^m-sta^st & 
s©-e, e*«*«sgp7 o 5 , e«a*pj?Effi h u- 


*iri>5t>©£-rs. coit, ^r©«i§3 0i 

a, 30 1b, 3 0 1 cT'iiitlSk, ^iBlDftTSi, 

11*112 ©s (in «fc§ti^„ cn^mmtuc 

B. «S3 Ola, 301b, 301c ©»S§G7 0 
7Ccfc^rtfi|ii*€Wi*fe6tifc[n]Dfii1-tiBJ; 

i&sor. effia*iK§P7 o 5, e»a»j£fflH 

U-->* f ft^f£j?JKH5 5 0 4, 6 0 4B^Iift5 o o 
* 0 , SHIS 1 0 1 S^'Sffg 1 0 2 ttftjfefr*,** 

[0066] n^e3o^oi£tfe^iH$Hn-r 

5„ Ctl^-CCC^Lfcia2©Sff«|, 03©**^ 

Ry £ Bi4©afi^c < j; ^ta i (Dis&^^T-^tm^ 

ft-Cl>Sfc©£-rS. COi*, S«3 0 1a, 3 
0 1b, 3 0 1 c©i|ls$k 1 ?r^S (2 6) KJ:!5 5£ 
feftB, f»#E3©5£ (12) £WcSft5 0 
[0067] 

[tin 

0 . £ff & 1 0 1 R^Sff H 1 0 2 B«e*36» 6 $> S © 

[0071] &±commmmvu, fpm^co^mmtsp 
r i \ ^ftS7jp T1 , effin^a^F, , g, %m>?c 

ifi. §*«H©7>r^Wf#^s%5il^icB, T>r 

[0 0 7 2 ] afc, l fi©«n©^r^s (io), 

^^BS (12) ^jgfc-rfeOi OfcJJJ. 

^ < r>fr<Dtmm& c n e ©s^&sifc § ft t , 

40 «SS©!f$tt^ ? /f^ fiWM3ttftBr»Wtc£tf W 

r% *smj3Bc©j;0ft«^pi^-rs^©rBft^„ 

[0 0 7 3] Sfc, gffLJ;5i-rS3iffr-^^>"J 

L r M*©S{f T > r ^ K^IB b , SKT S 
nbXzs <) T)l>T~ % fCRLfc^S, i i ^7 V)UD 
mm ?- Z 4 M*©^ff T > r ^ ip h Wmt h £> 

[0 074]*C, ^Jim^^RWicffifS-rSo c c-c 
50 tt, tMKStt. 3mSiSmgiO*IBI**4>^<!:L- 
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feggfifcttKETa. S£@S, SffiS©T>r^B#6 
*£ t, JfcKtt¥ifcgWPI ( f c = 2 GH z ) o y-r 

ff i§©j*ff S^B, #«B#SC^ff£^ S N R 3 0 d B 

£ft5H*£U #r>r^©iiffm^»^L,^i-r 

{cKJfcWT 5&©£t~5„ &§Hf T > r ^R^«i§K 
[0 0 7 5] ^©^JCfc^TfMlI 1 , 2 , 3 ©j* 

ft mjimmttzmm uc^om.mfmm*muz> r 

cco^rlfffb, 0 6iclSAf S 0 ti^a 1 ©^SfcJ: 
S^0^1£fl, 11*112 ©Mc«fc4*>©*|ftfL II 

ic, itsfcs i ommmmmttvmmimmmtt 

S<fSC£*s-C$£. BtS2, 3©j*ffH^»7j 
[0 0 7 6 ]JiU:££&££, Sft^e»a^T>f- 1 

*sfHBoa»r>'?^"csm-rscir. Minis 

ft £ £ aMMMT e ij&s-C t £Ji« O^WBBtKfcii 

r «» jwkwk v ^ * ^ *e«at#*ft 9 a-r e t * 

££xl*tMfEjlM©M I MO^SKfc^T. *»KK 

mica < J; 5 K#iti«soaHt«**«H!Si-r4 c £ 
■c, *^©$iJ^fffc^t^J;f3fe, jiffg£^ff 

£ £ ©«©»§£ v a * ^ * ews k «t 13 a# w 4 c 

SfcA, jiff SSSS^ J; < t5Ci*T 
[0077] 

[ f&W©3&* ] *I6 W B^Oin * fin fc&S T 
4. 

[0078] ( 1 ) 11*11 1 <D%wit «tntf . e«s 

[0 0 7 9] ( 2 ) «3jSI2©2B!IJ{C«fcfifcf. Hf*H 1 

s £ r b ft t- i*s . &m.mm& v*?** &nmm tc 
ms, jiff < ft <o , L*»t>. ffi*ft«)S 

-C'HIITSC£^'#5 0 

[0 0 8 0] ( 3 ) l»*II3©f6B^t J;ftB, fjf*I 1 
;a£ tBSl*, fsffiSMftt^^^^/^fsKmftttc 

i5#*. iiff m®*#*;% < ft 0 , l*>*>. ffi*ft« 
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m i ] *mi<D-msmm&*T&Mi'Z7-i>><Dmm 

[H3] #i^£iittT5fc&©#sis©«j&Hr* 

[H4] *^^n»i-5fcto©^ffn©«janr* 

4= 

10 [05 ] #2HBfc*sWSj££<B©2 A 5>^It*5„ 
[H6 ] ^^©eSv'^rAO^rHlWlA^D £MffS§ 
§fi£©PJ«T**5 0 

[07] MIMO^StCtseSl^f- A©flfj»?& 
4= 

[08 ] MI MO^SKJc-SfESv-Xf Mcfctf Sfiffi 
St«£SffS§S«£©Wf£^-0T*£>i3, (a) Bv 
;U*^*GHEB8©#/S0. t b ) BmaUsffiSttJI© 

mm. ( c ) bt s^msmmmvmmx & 

So 

20 [09] $^©11 i 4^flWli*«GS®M I M O 

1 0 I i*USB 
102 $ft£ 

301, 301a, 301b, 301c «S 

5 o i nwt&st + #e^& ( k o t mms + >; 


5 0 7 a 

, 5 0 7 b, 

5 0 7 

c 


5 0 2 a 

, 5 0 2 b, 

5 0 2 



it^m ( 




5 0 6 a 

, 5 0 6 b, 

5 0 6 

c 

mtm 

6 0 1a 

, 6 0 1b, 

6 0 1 

c 

SffT>ri- 

60 5 a 

, 6 0 5 b, 

6 0 5 

c 

sff^a (sffao 

6 0 6 a 

, 6 0 6 b, 

6 0 6 

c 


60 7 a 

, 6 0 7 b, 

6 0 7 

c 

T-micms. (mm 






6 0 8 a 

, 6 0 8 b, 

6 0 8 

c 



6 1 2 M^S+a^ffc^S (/^ UJb • is v 



7 0 1 

T>7~t 

70 2 

mm 

70 3 


70 6 


70 7 

mm 

70 8 


70 9 



(11) 
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[H 1 ] [06] 




j-Mnf (mm -H.a«» 
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601c: r^T-t- wib-.T^t 


gfigB | | 6Q5b:S<B& ] I e05 a :gHS» ] [ 603: SfllgP 


fg#£fi£8fS 



F £ - A (## ) 5K028 AA06 Mil BB06 CC02 CC05 
DD04 KK01 KK03 
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CC35 DD15 EE06 EE19 FF17 
GC12 GC13 GC14 GC34 GG37 


